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ABSTRACT

On ocean general circulation scales, vertical velocity w is extremely small, O

(10−5) smaller than the horizontal velocity in scale. Nevertheless, it is of great 
importance to advective–diffusive and vorticity balances. In order to better 
understand the relationship between the cross-isopycnal (diapycnal) velocity, 
the mixing, and w, in a nonideal ocean in which some mixing and density 
sources are present, the velocity vector is decomposed into isopycnal and 
diapycnal components. Applying this decomposition to the exact continuity 
(mass conservation) equation, it is shown that while the diapycnal divergence is 
in principle the first correction to the isopycnal divergence for general 
circulation scales, the observational uncertainties in the isopycnal velocity are 
large enough that the diapycnal divergence cannot in practice be determined. 
Using these results, the horizontally averaged near-vertical (diapycnal) velocity 
computed by Wunsch et al. in a model of the South Pacific (28–43°S) is 
reconsidered. It is shown that the calculation of diapycnal velocity from 
isopycnal mass convergence is not consistent with uncertainties in the isopycnal velocity and that the implied mixing 
cannot be accounted for with simple diffusion models and salt-fingering alone. 

 

 

 

Options:
● Create Reference 
● Email this Article 
● Add to MyArchive 
● Search AMS Glossary 

Search CrossRef for:
● Articles Citing This Article 

Search Google Scholar for:
● S.L. Bennett 



 

 

© 2008 American Meteorological Society Privacy Policy and Disclaimer 
 Headquarters: 45 Beacon Street Boston, MA 02108-3693  
  DC Office: 1120 G Street, NW, Suite 800 Washington DC, 20005-3826 
 amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718 
Allen Press, Inc. assists in the online publication of AMS journals.  

 


